The taxonomic position of bacterial strain AM11-6 T , isolated from seawater in Japan, was determined by using a polyphasic taxonomic approach. The strain was a strictly aerobic and Gram-staining-negative slender rod, motile by gliding. The major respiratory quinone was menaquinone-6 and the predominant cellular fatty acids were iso-C 15 : 0 , iso-C 17 : 0 3-OH, C 14 : 0 and iso-C 15 : 1 G. The polar lipid pattern indicated the presence of an unidentified phospholipid, several glycolipids and an unidentified polar lipid. The G+C content of the genomic DNA was 36.4 mol%. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain AM11-6
The family Cryomorphaceae of the phylum Bacteroidetes (Garrity & Holt, 2001 ) was described by Bowman et al. (2003) for the genera Cryomorpha (type genus), Brumimicrobium and Crocinitomix. Since then, the genera Fluviicola (O'Sullivan et al., 2005) , Owenweeksia (Lau et al., 2005) , Lishizhenia (Lau et al., 2006) and Wandonia (Lee et al., 2010) have been added to the family. During a survey of microbial communities in the subtropical zones of Japan (Nakagawa, 2004) , strain AM11-6 T was isolated on SP5 agar (Reichenbach, 1992) from seawater collected in 2000 at Ura, on the island of Amami-Oshima (28 u 249 N 129 u 359 E). Analysis of 16S rRNA gene sequences showed that strain T clustered with the type strains of Wandonia haliotis and Fluviicola taffensis, the types and only species of the genera Wandonia and Fluviicola. In this paper, we describe the polyphasic taxonomic studies carried out on strain AM11-6 T .
Genomic DNA extraction and 16S rRNA gene sequencing were performed as described previously . The sequences obtained were aligned with those of representative members of the family Cryomorphaceae by using CLUSTAL_X (Thompson et al., 1997) and then the alignment was modified manually by referring to the 16S rRNA secondary structure of Escherichia coli (Gutell et al., 1994) and by using the BioEdit sequence alignment editor (http://www.mbio.ncsu.edu/BioEdit/bioedit.html). A phylogenetic tree was reconstructed by the neighbour-joining method (Saitou & Nei, 1987) with calculated K nuc values (Kimura, 1980) , as well as by the maximum-parsimony method with PAUP 4.0b10 (Swofford, 2002) . The topology of the trees was evaluated by the bootstrap analysis method of Felsenstein (1985) with 1000 replicates. The almostcomplete sequence of the 16S rRNA gene (positions 28-1494 in the E. coli numbering system; Brosius et al., 1978) was determined for strain AM11-6 T . Analysis of this sequence by the neighbour-joining method resulted in its clustering with those of W. haliotis Haldis-1 T and F. taffensis RW262 T (Fig. 1) . The topology of the maximumparsimony tree was essentially the same (not shown). 16S rRNA gene sequence similarities of strain T to these two strains were 93.7 and 91.8 %, respectively. The next closest relatives of strain AM11-6 T were Lishizhenia caseinilytica UST040201-001 T (91.2 % similarity) and Lishizhenia tianjinensis H6 T (90.3 %). Sequence similarities to other representatives of the family Cryomorphaceae were 85.1-88.6 %.
Gliding motility was determined by using the hanging drop method (Bernardet et al., 2002) . Anaerobic growth on 0.26 LBM agar (LB agar prepared with artificial seawater; Suzuki et al., 2001) was assessed by using the Anaeropack system (Mitsubishi Gas Chemical) at 30 uC for 20 days. Colony morphology was determined by cultivating the isolate on marine agar 2216 (MA2216; Difco) at 30 u C. Growth on tryptic soy agar (TSA; Difco), nutrient agar (NA; Oxoid) and MA2216 was assessed at 30 u C for 20 days. The ability to degrade alginic acid, CM-cellulose and agar was investigated according to the methods of Lewin & Lounsbery (1969) , and degradation of casein, chitin, DNA, Tween 80 and L-tyrosine was assessed according to Barrow & Feltham (1993) with 0.26 LBM agar as the basal medium. Degradation of crystalline cellulose (i.e. filter paper) and starch and production of H 2 S were investigated based on the methods of Smibert & Krieg (1981) ). Utilization of carbon sources was determined by using a medium containing 0.2 g ammonium chloride, 0.2 g sodium nitrate and 0.05 g yeast extract per litre of artificial seawater (pH 7.2) and supplemented with one of the following carbon sources at 0.2 %: ethanol, methanol, glycerol, L-tartrate, a-ketoglutaric acid, fumarate, succinate, pyruvate, propionate, acetate, benzoate, sucrose, D-ribose, DL-aspartate, L-proline and L-leucine. Other phenotypic characteristics were assessed with the API 20NE strip (bioMérieux) according to the manufacturer's protocol with a medium composed of 50 % AUX medium and 50 % artificial seawater. Cell density was adjusted to MacFarland standard 1.0. The strip was incubated for 24 h at 30 u C. The phenotypic characteristics of strain AM11-6
T are given in the genus
Cytophaga hutchinsonii NBRC 15051 T (AB517710)

Flexithrix dorotheae NBRC 15976 T (AB078040)
Sediminitomix flava Mok-1-85 T (AB255370)
Cellulophaga lytica NBRC 14961 T (AB517706)
Capnocytophaga ochracea ATCC 27872 T (U41350)
Myroides odoratus NBRC 14945 T (AB517709)
Flavobacterium aquatile NBRC 15052 T (AB517711)
Empedobacter brevis NBRC 14943 T (AB517707)
Chryseobacterium indologenes NBRC 14944 T (AB517708)
Cryomorpha ignava 1-22 T (AF170738)
Owenweeksia hongkongensis UST20020801 T (AB125062)
Lishizhenia caseinilytica UST04020-001 T (AB176674)
Lishizhenia tianjinensis H6 T (EU183317)
Brumimicrobium glaciale IC156 T (AF521195)
Salinirepens amamiensis AM11-6 T (AB517714)
Wandonia haliotis Haldis-1 T (FJ424814)
Fluviicola taffensis RW262 T (AF493694)
Crocinitomix catalasitica NBRC 15977 T (AB078042)
Anaerophaga thermohalophila DSM 12881 T (AJ418048)
Marinilabilia salmonicolor NBRC 15948 T (AB517713)
Cytophaga fermentans NBRC 15936 T (AB517712)
Rikenella microfusus ATCC 29728 T (L16498)
Bacteroides fragilis ATCC 25285 T (X83935)
Prevotella melaninogenica ATCC 25845 T (AY323525)
Porphyromonas gingivalis and species descriptions and in Table 1 and Table S1 (available in IJSEM Online).
The DNA G+C content of strain AM11-6 T was 36.4 mol%, determined according to Mesbah et al. (1989) . For whole-cell fatty acid analysis, strain AM11-6 T was grown on LBM agar at 30 u C for 48 h and W. haliotis NBRC 105642
T and F. taffensis NBRC 106335 T were grown on LB at 20 u C for 48 h. Fatty acid methyl esters were prepared by the classical method and analysed according to the standard protocols of the Microbial Identification System with the Aerobe database (TSBA50, version 5) of the Sherlock Microbial Identification System (Microbial ID) by GC (model 6890N; Agilent Technologies). Summed feature 3, which could not be separated by GLC with the MIDI system, was identified as C 16 : 1 v7c by GC-MS (GC system model 6890 and MSD model 5973; Agilent Technologies). The major fatty acids (.5 % of the total fatty acids) of strain AM11-6
T were iso-C 15 : 0 , iso-C 17 : 0 3-OH, C 14 : 0 and iso-C 15 : 1 G. Strain AM11-6 T could be distinguished from the two reference strains by significant differences in the respective proportions of C 15 : 0 2-OH, C 14 : 0 , iso-C 15 : 1 G and C 16 : 1 v7c ( Table 2 ). The respiratory quinones of strain AM11-6 T were extracted according to Nakagawa & Yamasato (1993) and determined by using LC-MS (8000a; Shimadzu). The major respiratory quinone was menaquinone-6 (MK-6) (91.3 % of the total quinone), in line with all members of the families Cryomorphaceae and Flavobacteriaceae examined so far (Bernardet et al., 2002; Lau et al., 2006; Nakagawa & Yamasato, 1993) . MK-7 (8.7 %) was also present as a minor component in strain AM11-6 T . It was initially reported that W. haliotis possessed MK-7 as the major respiratory quinone (Lee et al., 2010) . However, the quinone composition of W. haliotis NBRC 105642
T was determined again in this study, and MK-6 was found to represent the major respiratory quinone. The identity of the strain was verified by determining the 16S rRNA gene sequence in parallel with the same cell material. As the quinone composition of F. taffensis NBRC 106335 T was not reported by O'Sullivan et al. (2005), we performed the analysis in this study, and MK-6 was also found to be the major respiratory quinone in this strain. Using the bathochromic shift test in the presence of 20 % (w/v) KOH (Fautz & Reichenbach, 1980; Bernardet et al., 2002) , flexirubin-type pigments were not detected in strain AM11-6 T , in contrast with W. haliotis NBRC 105642
T and F. taffensis NBRC 106335
T . The polar lipids of strains AM11-6 T , W. haliotis NBRC 105642 T and F. taffensis NBRC 106335 T were analysed as described by Tamura et al. (1994) . For strain AM11-6 T , the polar lipid fraction revealed an unidentified phospholipid, three glycolipids and an unidentified polar lipid (Figs 2 and  S1 ). The polar lipid profile of W. haliotis NBRC 105642 T contained phosphatidylethanolamine, three unidentified glycolipids and four unidentified polar lipids, while that of F. taffensis NBRC 106335
T contained phosphatidylethanolamine, an unidentified phospholipid, four unidentified glycolipids and an unidentified polar lipid (Figs 2 and S1 ). Hence, strain AM11-6 T differed from the two reference strains by its phospholipid and glycolipid composition and especially by the absence of phosphatidylethanolamine. This was confirmed by using a phosphatidylethanolamine standard and spraying the plate with Zinzadze reagent (not shown).
Strain AM11-6
T was allocated to the family Cryomorphaceae on the basis of 16S rRNA gene sequence analysis. With sequence similarity values lower than 93.7 %, strain AM11-6 T was not closely related to any member of the family. Strain AM11-6 T was clearly differentiated from members of the related genera Wandonia and Fluviicola on the basis of fatty acid composition, absence of phosphatidylethanolamine and flexirubin-type pigments, requirement for NaCl and MgCl 2 and the other characteristics shown in Table 1 . Accordingly, strain T is considered to represent a novel genus and species, for which the name Salinirepens amamiensis gen. nov., sp. nov. is proposed. On the basis of new data obtained in this study, emended descriptions of the genera Fluviicola and Wandonia are also proposed.
Description of Salinirepens gen. nov.
Salinirepens (Sa.li.ni.re9pens. L. adj. salinus saline; L. part. adj. repens crawling; N.L. masc. n. Salinirepens gliding organisms that require saline conditions for growth).
Cells are strictly aerobic, Gram-staining-negative, nonspore-forming rods. The cell mass is pigmented yelloworange, but flexirubin-type pigments are not detected. Oxidase-and catalase-positive. The major respiratory quinone is MK-6. The predominant cellular fatty acids Total polar lipids were detected by spraying the plate with 5 % molybdatophosphoric acid. PE, Phosphatidylethanolamine; GL1-6, unidentified glycolipids; L1-4, unidentified polar lipids; PL, unidentified phospholipid. S1 and S2 refer to the solvents used in the first and second dimensions.
are iso-C 15 : 0 , iso-C 17 : 0 3-OH, C 14 : 0 and iso-C 15 : 1 G. The polar lipid pattern of the type strain of the type species comprises an unidentified phospholipid, three unidentified glycolipids and an unidentified polar lipid. Phosphatidylethanolamine is not detected. Both NaCl and MgCl 2 are required for growth. The G+C content of the genomic DNA of the type strain of the type species is 36.4 mol%. The type species is Salinirepens amamiensis. A member of the family Cryomorphaceae, phylum Bacteroidetes, according to 16S rRNA gene sequence analysis.
Description of Salinirepens amamiensis sp. nov.
Salinirepens amamiensis (a.ma.mi.en9sis. N.L. masc. adj. amamiensis pertaining to the island of Amami-Oshima, Japan, where the type strain was isolated).
Displays the following properties in addition to those given in the genus description. Motile by gliding. Cells grown on MA2216 at 25 u C for 3-9 days are approximately 1-35 mm long and 0.3-0.8 mm in diameter. Growth occurs on MA2216 but not on TSA or NA. Colonies are yelloworange, smooth and 1.0-2.0 mm in diameter after 5 days of incubation at 30 uC on MA2216. Growth occurs at 10-40 u C, with an optimum at 35 u C, at pH 6-11, with an optimum at pH 7.0, and in the presence of 1-6 % NaCl, with an optimum at 2 %. KCl or CaCl 2 cannot replace NaCl. Nitrate is not reduced. H 2 S and indole are not produced. Peptone, Casamino acids, sodium glutamate, sodium nitrate, ammonium sulfate and urea are not utilized as sole nitrogen sources. Gelatin, agar, alginic acid, aesculin, chitin, crystalline cellulose (i.e. filter paper), CMcellulose, casein, DNA, starch, urea, yeast cells, inulin and L-arginine are not degraded. L-Tyrosine is degraded and Tween 80 is degraded weakly. Tests for b-galactosidase activity and acid production from glucose are negative. Pyruvate and acetate are utilized as carbon sources, but ethanol, methanol, glycerol, L-tartrate, a-ketoglutaric acid, fumarate, succinate, propionate, benzoate, sucrose, Dribose, DL-aspartate, L-proline and L-leucine are not. The following carbon sources are assimilated in the API 20NE strip: L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, D-maltose and phenylacetic acid. Adipic acid is assimilated weakly but D-glucose, potassium gluconate, capric acid, malic acid and trisodium citrate are not assimilated. The complete fatty acid composition of the type strain is shown in Table 2 .
The type strain is AM11-6 T (5NBRC 101268 T 5NCIMB 14607 T ), isolated from seawater collected at Ura, AmamiOshima, Japan.
Emended description of the genus Fluviicola
The emended description is based on data from O'Sullivan et al. (2005) and this study. Cells are strictly aerobic, Gramstaining-negative, non-flagellated rods, including rarer long filaments, motile by gliding. The cell mass is pigmented yellow-orange by flexirubin-type pigments. Oxidase-negative and catalase-positive. Utilize carbohydrates for growth. The major respiratory quinone is MK-6. The predominant cellular fatty acids are iso-C 15 : 0 , iso-C 15 : 1 G and iso-C 17 : 0 3-OH. The polar lipid pattern comprises phosphatidylethanolamine, an unidentified phospholipid, several unidentified glycolipids and an unidentified polar lipid. Known strains have been isolated from freshwater environments; Na + ions are not necessary for growth. The G+C content of the genomic DNA of the type strain of the type species is 37.2 mol%. The type species is Fluviicola taffensis. A member of the family Cryomorphaceae, phylum Bacteroidetes, according to 16S rRNA gene sequence analysis.
Emended description of the genus Wandonia Lee et al. 2010 Wandonia (Wan.do9ni.a. N.L. fem. n. Wandonia named after Wando, an island located in the South Sea of Korea, from where the type strain of the type species was isolated).
The emended description is based on data from Lee et al. (2010) and this study. Cells are strictly aerobic, Gramstaining-negative rods, motile by gliding. The cell mass is pigmented yellow-orange by flexirubin-type pigments. Oxidase-and catalase-positive. Cells do not utilize carbohydrates. Na + ions are not necessary for growth. The major respiratory quinone is MK-6. The predominant cellular fatty acids are iso-C 15 : 0 , C 15 : 0 2-OH, iso-C 15 : 1 G and iso-C 17 : 0 3-OH. The polar lipid pattern comprises phosphatidylethanolamine and several unidentified glycolipids and polar lipids. The G+C content of the genomic DNA of the type strain of the type species is 38.1 mol%. The type species is Wandonia haliotis. A member of the family Cryomorphaceae, phylum Bacteroidetes, according to 16S rRNA gene sequence analysis.
